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and will fly straight, gaining height gently for some
distance before lie attempts to turn the machine.

If the machine turns well he will climb to gain
more height and try a series of right and left turns
at gradually steepening angle of bank until finally
he is doing vertically banked turns. Then the
machine will be tried on the glide, with the engine
throttled down, and again it will be turned to right
and left on the glide to ascertain that- full lateral
and rudder control is available at all times. The
elevator will also be tested throughout the speed
range, from top speed to low speed. After the
flight a conference will be held with the company's
chief engineer and the pilot will make Ms criticisms.

Performance. Performance testing is a branch
of work not necessarily done by aircraft' companies*
test pilots but more often by Royal Air Force
pilots at the experimental stations of Martlesham
Heath, in Suffolk (for landplanes); Felixstowe, on
the sea coast near-by (for seaplanes); and Farn-
borough (for landplanes). During these tests by
service pilots the handling qualities of the machine
are again estimated, and any faults in the controls
are pointed out to the designer; but their main
purpose is to find out what is the speed of the
machine at all points in the height range; the rate
of climb and the service ceiling. Taking off and
landing trials are also performed at the government
stations, as well as engine fuel consumption trials.
In fact, the object of these tests is to obtain the
maximum amount of information about the
machine's behaviour in the air.

Detailed information about performance trials
is contained in Aircraft Performance Testing* ^7
S, Scott-Hall and T, H. England. Here the method
of the pilots will be described but the mathematical
work which is done to reduce the instrument
readings to a common standard will not be
examined. The chief instruments used for per-
formance trials are the air-speed indicator, the
strut thermometer, altimeters, a statoscope,. an
inclinometer, and cameras for take-off tests.

With these instruments and with a stop watch
the pilot takes off and obtains readings at different
heights, jotting them down on a pad usually
strapped to Ms knee. The tests themselves consist
of partial climbs to ascertain the best climbing
speeds; ceiling climbs when the machine is taken
up to the point at which the rate of climb falls to
below 100 fb. per miu.; take-off and landing tests;
measurements of stalling speeds; partial glides;
stability tests; handling trials; spinning trials and,
in certain cases, terminal velocity dives.

The air-speed indicator used for the trials must
be calibrated and the error due to its position on
the machine determined before the climbs and
speeds at heights are taken. TMs calibration may
be done by means of the speed course. This is
marked straight over level country, preferably at
least three miles in length. The machine is flown
up and down the course at perhaps 1000 fb. at the

top speed, a good long run into the course being
necessary in order that this shall be obtained. The
time may be taken by observers on the ground
equipped with suitable instruments. From the top
speed down to nearly the stalling speed runs are
made at intervals of about ten or twenty miles an
hour, and in every instance the time for covering
the speed course is noted. This time is then co-
related with the time indicated by the air-speecl
indicator as noted on the pilot's pad. Height,
temperature, and engine revolutions are also noted,
so that a complete check may be secured upon the
accuracy of the readings and the air speed indicator
correctly calibrated.

After this has been done the speeds at heights
may be ascertained, the pilot, now flying by stato-
scope, which is a form of super-sensitive altimeter,
makes level runs at heights and notes all the
details such as temperature, engine revolutions, and
air-speed indicator readings. Usually, the level
speeds at heights are determined on the way down
after making a ceiling climb; the pilot levelling
out at each pre-determined height, and making his
level speed run until steady readings of the instru-
ments are secured.

A final check upon the work of the pilot is
secured by the barographs, two of which are
carried in some part of the machine. These
register the height of the aeroplane throughout by
means of a moving pen on a roll of paper. The
climb, if well done, will appear as a gradually
flattening curve and the glide down will show as a
steep descent with the level runs as straight,
horizontal lines, at intervals. A pilot who is not
experienced in the use of the statoscope will
probably be unable to fly exactly level, and the
barograph will indicate the amount of his errors.
Take-off and Landing Tests. In the take-off and
landing tests the run to take off and the time to
take off are ascertained, and then the height
cleared over the "screen," this being an imaginary
obstacle 50 ft. high. Cameras are used for measur-
ing the height over the screen or the amount below
the screen after the take-off run. The distance
from the screen is measured and the air speed
is noted when the screen is being passed. TMs
has to be such that the climb may be continued
afterwards without marked flattening out; a
precaution taken to prevent pilots securing a
misleading result by exaggerated " zooming.'*

The landing tests are done from a set air speed
on the glide3 and the time and length of landing
run are measured. Aircraft fitted with landing-
wheel brakes are tested with and without the
application of the brakes. Subsequent corrections
are made for such variables as wind and temper-
ature', so that all these 'tests are reduced to a uni-
form standard and are made directly compamtive.
Taxi-ing trials are reaEy the trials done before
the aircraft is flown, and are designed to ensure
that the undercarriage is satisfactory and' that tbe
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